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ABSTRACT 

Th i s  r e p o r t  documents t h e  r e d  k i n g  c rab  (Para7i thodes camtschat ica) 
commercial ca t ch  and Alaska Department o f  F i s h  and Game's ca t ch  sampl ing 
program which occur red  f rom 1960-83 w i t h i n  R e g i s t r a t i o n  Area K, Kodiak, 
A1 aska. Carapace 1  ength, exoskel  e t a l  age, date,  s t a t i s t i c a l  area and 
subarea, and sampl ing da te  were recorded f o r  each k i n g  c rab  measured. Red 
k i n g  crabs i n  t h e  ca t ch  samples were p laced  i n t o  exuv ian t  and anexuv iant  
exoskel  e t a l  ca tego r i es ,  by 2-mm carapace 1  ength s i z e  groups f rom 129-222 
mm, and summed by s t a t i s t i c a l  areas and subareas i n t o  s tocks  f o r  each 
f i s h i n g  season. Est imates by 2-mm groups o f  t h e  number o f  s h e l l  age o f  
crabs harves ted  were c a l c u l a t e d  by app l y i ng  t h e  ca t ch  sampl ing percen t  
f requenc ies  t o  t h e  number o f  crabs harvested by s tock  and f i s h i n g  season. 
Est imates o f  commerci a1 harves t  we igh ts  were c a l  c u l  a ted  by t a k i n g  t h e  
es t imated  ha rves t  numbers and app l y i ng  t h e  f o l l o w i n g  we igh t  f u n c t i o n  t o  t h e  
m i d - p o i n t s  o f  t h e  2-mm s i z e  groups: 

where CL means carapace l eng th .  Numbers and we igh ts  o f  r e d  k i n g  crabs 
harves ted  i n  Area K  by f i s h i n g  season f rom 1950-83 a re  inc luded ;  catches 
s i nce  1960 a re  a l s o  r e p o r t e d  by s tock .  

A  t o t a l  o f  160,570 r e d  k i n g  crabs were sampled f rom t h e  commercial f i s h e r y  
i n  Area K f rom 1960-82 by Alaska Department o f  F i s h  and Game personnel .  The 
number o f  crabs sampled, on a  percentage bas is ,  by  s tock  d u r i n g  t h i s  p e r i o d  
was: Stock I 1  31%, Stock I 1 1  30%, Stock I 27%, and Stocks I V - V I I  12%. The 
number o f  k i n g  crabs sampled equaled 0.2% o f  t h e  74 m i l l  i o n  harves ted  
d u r i n g  t h i s  pe r i od .  Since 1960, t h e  number o f  k i n g  crabs harves ted  by s tock  
on a  percentage bas i s  was: Stock I 1  39%, Stock I 1 1  31%, Stock I 22%, and 
Stocks I V - V I I  8%. From ca t ch  samples o f  an e n t i r e  f i s h i n g  season, t h e  
l owes t  and h i g h e s t  pe rcen t  composi t ion o f  t h e  ha rves t  f o r  r e c r u i t s  was 5% 
and 71%, and f o r  p o s t r e c r u i t s  was 29% and 95%, r e s p e c t i v e l y .  Comparing 
t o t a l  ca t ch  samples between seasons, exuv i  an t  p o s t r e c r u i  t s  ranged f rom 38%- 
80% and anexuvi a n t  p o s t r e c r u i  t s  f rom 20%-62%. Est imated t o t a l  season 
ha rves t  we igh ts  were de r i ved  by combining ca t ch  sampl ing l e n g t h  f requency 
da ta  w i t h  s i ze -we igh t  f u n c t i o n s  and numbers o f  crabs harves ted  f rom f i s h  
t i c k e t s .  These es t imates  were compared w i t h  t h e  ac tua l  season t o t a l  ha rves t  
we igh ts  r e v e a l i n g  t h a t  18 o f  23 es t imated  we igh ts  were w i t h i n  5% o f  those 
f rom a c t u a l  season ha rves t  t o t a l  s. 

KEY WORDS: Red k i n g  crab, Para7i thodes camtschat ica,  Kodiak, Alaska, 
commercial ca t ch  sampling, harves t  



INTRODUCTION 

The pr imary  o b j e c t i v e  o f  t h i s  r e p o r t  i s  t o  document t h e  commercial catch 
and ca tch  sampling o f  r e d  k i n g  crabs (Para1 i thodes camtschatica) du r ing  23 
f i s h i n g  seasons 1960-82 i n  R e g i s t r a t i o n  Area K, Kodiak, Alaska. The 
secondary o b j e c t i v e  i s  t o  document r e s u l t s  o f  computer-estimated s i z e  
s t r u c t u r e s  o f  k i n g  crab harvested i n  Kodiak by stock and f i s h i n g  season. 
When combined w i t h  s tock  s ize,  t he  s i z e  s t r u c t u r e  da ta  base w i l l  r e a d i l y  
a l l ow  computer-generated est imates o f  instantaneous n a t u r a l  and f i s h i n g  
m o r t a l i t i e s .  R e g i s t r a t i o n  Area K (he rea f te r  r e f e r r e d  t o  as Area 5 o r  
Kodiak) has as i t s  nor thern  boundary t h e  l a t i t u d e  o f  Cape Douglas (58 52' 
N. l a t . ) ,  i t s  western boundary t h e  l ong i tude  o f  Cape Kumlik (157"27' W .  
long.) ,  and i t s  seaward boundary the  549 m (300 fm) depth contour  (ADF&G 
1986). Only one prev ious r e p o r t  summarized ca tch  sampling by 2-mm s i z e  
groups by s tock  and season t o  est imate s i z e  frequencies and s h e l l  ages i n  
Area K (Jackson and Manthey 1969). Resul ts  o f  t h a t  r e p o r t  have been updated 
here in .  

Blue (Paral i thodes p latypus)  and golden o r  brown (Li thodes aequispina) k i n g  
crab have been harvested i n c i d e n t a l l y  t o  r e d  k ing  crab f rom 1960-82 i n  Area 
K. The i r  catches were n o t  d i s t i ngu i shed  from each o the r  o r  r e d  k i n g  crab, 
bu t  i t  i s  est imated t h a t  the  combined catch o f  b lue  and golden k i n g  crab 
ca tch  seldom exceeded 18,144 kg (40,000 I b) annual ly  p r i o r  t o  1983 (pers. 
comm. G.C. Powell 1984). During the  1982/83 season, t h e  ca tch  o f  golden 
k i n g  c rab  was separated f o r  the  f i r s t  t ime from r e d  k i n g  crab and t o t a l e d  
11,281 kg (24,891 1 b ) .  Hereaf te r  i n  t h i s  repo r t ,  t he  term k i n g  crab r e f e r s  
t o  r e d  k i n g  crab only .  

Although the  focus o f  t h i s  r e p o r t  i s  on Kodiak's k ing  c rab  f i s h e r y  s ince 
1960, a b r i e f  overview o f  t he  exp lo ra to ry  phase, s i z e  l i m i t s ,  gear 
developments and t h e  catches o f  t he  1950's i s  warranted t o  g i v e  t h e  reader 
a more complete understanding o f  t h i s  f i s h e r y ' s  h i  s to ry .  Commerci a1 
exp lo ra t i ons  f o r  k i n g  crab and development o f  i n i t i a l  markets occurred i n  
t he  l a t e  1930's and e a r l y  1940's. According t o  the  Alaska Department o f  
F i she r ies  (1954), "The f i r s t  determined [U.S.] e f f o r t  t o  e x p l o i t  t h i s  
resources was made i n  1938 when the  f l o a t i n g  cannery sh ip  TONDELEYO o f  t he  
P a c i f i c  F i she r ies  and Trading Company operated a t  Kodiak Is land,  t he  
Shumagin Is lands,  and the  eastern Ber ing Sea." I n  1940 and 1941, t he  U.S. 
F i sh  and W i  1  d l  i f e  Service conducted exp lo ra to ry  k i n g  c rab  f i s h e r i e s  
throughout much o f  Alaska i n c l u d i n g  t h e  waters around Kodiak I s land .  The i r  
b i o l o g i c a l  and food technology research aided the  establ ishment o f  t h e  U.S. 
i n d u s t r y  (Alaska Dept. Fish. 1954). I n  1941 the  F ish  and W i l d l i f e  Service, 
Bureau o f  Commercial F isher ies ,  as managing agency, es tab l  ished t h e  f i r s t  
k i n g  crab regu la t i ons ,  r e q u i r i n g  a hard-she l l  males o n l y  f i s h e r y  w i t h  a 
minimum s i z e  o f  139.7 mm (5.5 i n )  carapace w id th  ou ts ide  t h e  spines. I n  
1949 the  minimum s i z e  was increased t o  165.1 mm (6.5 i n )  ou ts ide  the  spines 
and r a i s e d  again t o  177.8 mm (7.0 i n )  i n  1963, where i t  has remained (ADF&G 
1961; Nippes e t  a l .  1982). A second season was conducted every year  on 
l a r g e r  c rab  s t a r t i n g  w i t h  the  1974/75 season. For t he  f i r s t  f o u r  o f  these 
second seasons, t he  minimum s i z e  was increased t o  196.0 mm (8 i n )  then i t  
was lowered t o  183.4 mrn (7.5 i n )  beginning w i t h  the  1978/79 season. 



Three types  of gea r  have been used in  t h e  Kodiak king c r a b  f i s h e r y :  t a n g l e  
n e t s ,  o t t e r  t r a w l s ,  and po t s .  Tangle n e t s  were used f r equen t ly  dur ing  t h e  
exp lo ra to ry  and developing period of t h e  f i s h e r y  but have been prohib i ted  
s i n c e  1955. They were regarded by fishermen a s  d e s t r u c t i v e  t o  female and 
s o f t  c r abs  (Alaska Dept. Fish.  1954). In 1960 o t t e r  t r a w l s  a l s o  became 
p roh ib i t ed  leaving  po t s  a s  t h e  only lega l  gear .  I n i t i a l  king c r a b  po t s  were 
modified Dungeness c r a b  pots  with l a r g e r  t unne l s  and tunnel eyes (Simon e t  
a l .  1961). Through a s e r i e s  of modi f ica t ions  in  m a t e r i a l s ,  king c rab  pots  
became much l a r g e r  and heavier  than t h e  modified Dungeness po t s .  By t h e  mid 
1960's king c r a b  pots  measuring 213 x 213 x 76 cm (7  x 7 x 2.5 f t )  weighing 
295 kg (650 l b )  webbed with 25 cm (10 i n )  s t r e t c h  mesh had become t h e  most 
commonly used commercial po ts  (Rothschi ld e t  a1 . 1970). 

In 1950 ca t ches  of king c r a b  were f i r s t  o f f i c i a l l y  recorded f o r  Area K. 
With s ta tehood in  1959, t h e  Alaska Department of  Fish and Game (ADF&G) 
gained management a u t h o r i t y  over  king c rab  from t h e  Bureau of Commercial 
F i s h e r i e s  (Nippes e t  a l .  1982). The 1950's was t h e  f i s h e r y  development 
decade, a s  t h e  f l e e t  and indus t ry  grew rap id ly  with expanding markets.  
Catches ro se  s t e a d i l y  from 29 tonnes (65,000 Ib )  i n  1950 t o  6,508 tonnes 
(14.3 mi l l i on  Ib )  i n  1959 and t o t a l e d  19.6 thousand tonnes (43.3 mi l l i on  
1b)  f o r  t h e  decade (Table 1 ) .  I n i t i a l  commercial ca tch  sampling e f f o r t s  in  
t h e  Kodiak a r e a  occurred in  1954 and 1958 when approximately 5,900 and 
2,500 c r a b s ,  r e s p e c t i v e l y ,  were measured by personnel of  t h e  Alaska 
Department of F i s h e r i e s .  Samples were taken from t h e  major king c rab  
f i s h e r i e s  around Kodiak. This  d a t a  i s  s t i l l  i n  i t s  o r i g i n a l  form and never 
has been summarized. Further  s tudy of t h e  ca tch  d a t a  from t h e  1950's may 
inc rease  t h e  continuum of h i s t o r i c a l  d a t a  useful  i n  analyzing t h e  
populat ion dynamics of Kodiak's king c rab  s tocks .  

MATERIALS AND METHODS 

King c r a b  ca tch  samples were obtained p r imar i ly  by ADF&G s h e l l f i s h  
b i o l o g i s t s  from commercial v e s s e l s  unloading t h e i r  ca tch  a t  processing 
p l a n t s .  Superv isors  t r a i n e d  b i o l o g i s t s  i n  measuring and she1 1 -aging crabs .  
Most c r abs  were de l ive red  t o  and sampled in  t h e  C i ty  of Kodiak. Additional 
samples were taken a t  p l a n t s  l oca t ed  i n  Lazy Bay and Port  Wakefield, while  
o t h e r s  were obtained wherever f l o a t i n g  processors  opera ted  with ADF&G 
personnel aboard, e .g . ,  Kempff Bay, Jap Bay, and Old Harbor. 

Vernier  c a l i p e r s  wre used t o  measure t h e  l eng ths  of t h e  king c rab  carapaces 
t o  t h e  n e a r e s t  mi l l ime te r ,  from t h e  p o s t e r i o r  margin of t h e  r i g h t  eye o r b i t  
t o  t h e  midpoint of t h e  p o s t e r i o r  margin of t h e  carapace.  Exoskeletal  age of 
each c rab  was recorded a s  new, o l d ,  o r  very old according t o  t h e  
c l a s s i f i c a t i o n  of Weber and Miyahara (1962).  New-shell c r a b s ,  o r  exuviants ,  
a r e  def ined  a s  t hose  c rabs  which r e t a i n  t h e i r  exoskeletons f o r  a year  o r  
l e s s .  They t y p i c a l l y  have white  vent ra l  su r f aces  with r e l a t i v e l y  few 
s c r a t c h e s  o r  abras ions  from t h e  ocean f l o o r  o r  from encounters  with o the r  
c r abs .  Old-shel l  and very o l d - s h e l l  c r ab ,  termed anexuviants ,  have not 
molted f o r  13-24 and 25-36t months, r e spec t ive ly .  Ventral l y ,  old-she1 1 
c rabs  have ye l lowish  exoskeletons with a number of  dark s t a i n e d  s c r a t c h e s .  
Very o l d - s h e l l  c r abs  have dark vent ra l  s u r f a c e s  from t h e  combined 
appearance of ye1 1 owi sh exoskeleton col o r  and severa l  y e a r s  of accumul a ted  



sc ra t ches .  Often, t h e  dorsa l  su r f aces  of very o ld - she l l  c r abs  con ta ins  dark  
s c r a t c h e s  and foul ing organi sms such a s  barnac les ,  hydroids,  and bryozoans. 

The purpose of  sampling commercial ca tch  i s  t o  d e l i n e a t e  t h e  s i z e  s t r u c t u r e  
and she1 1 -age composition of c r abs  harvested.  Since 1960, managers had 
adopted varying sampl e s i z e s  and d a t a  ana lyses  goal s ; opera t iona l  pl ans 
were not  a1 ways prepared (Tabl e 2 ) .  Despi te  t h e s e  d i f f e r e n c e s ,  a1 1 samples 
from 1960-62 included t h e  fol lowing:  d a t e ,  harves t  l o c a t i o n  and v e s s e l ,  
and t h e  l eng th  and she l l - age  of each c r a b  sampled. A complete s e t  of forms 
used f o r  commercial catch sampling from 1960-82 appears i n  Blau 1988. 

In o r d e r  t o  i d e n t i f y  a r e a s  where marine spec i e s  a r e  harves ted ,  t h r e e - d i g i t  
geographic u n i t s ,  c a l l e d  s t a t i s t i c a l  a r eas ,  were def ined  and drawn on 
c h a r t s  ( e . g . ,  251, 258, 291, e t c . ) .  S t a t i s t i c a l  a r eas  were unique t o  each 
r e g i s t r a t i o n  a rea  in  t h e  s t a t e  ( i . e . ,  Southeas te rn ,  Cook I n l e t ,  Kodiak, 
Adak, e t c . ) .  S t a t i s t i c a l  a r eas  were f u r t h e r  d iv ided  i n t o  smal le r  a r e a s  
termed s t a t i s t i c a l  subareas.  Each subarea was i d e n t i f i e d  by two unique 
numbers so t h a t  a s t a t i s t i c a l  area-subarea was def ined  by f i v e  numbers 
( e . g . ,  251-91, 258-81, 291-73). Fishermen were requi red  t o  r e p o r t  t h e i r  
ca tch  on f i s h  t i c k e t s  not ing t h e  s t a t i s t i c a l  a r ea  and suba rea ( s )  i n  which 
t h e i r  ca tch  was caught.  From 1955-83 f i v e  d i f f e r e n t  s t a t i s t i c a l  c h a r t s  were 
used by ADF&G t o  record commercial ca tch  of red king c r a b  (F igures  1-5) .  
Dates,  seasons of  use,  and d i f f e r e n c e s  between t h e  s t a t i s t i c a l  c h a r t s  a r e  
summarized in  Tabl e 3.  

Based on t h e  migrat ion p a t t e r n s  of nea r ly  7,000 red  king c r a b s  recovered 
from tagging  experiments from 1954-62 in  t h e  Kodiak Is land  - Lower Cook 
I n l e t  reg ion ,  i t  was observed t h a t  king c rab  ". . .appear t o  be organized 
i n t o  s i x  popula t ions . .  ." (Powell and Reynolds 1965). I r o n i c a l l y  t h e  f i r s t  
c h a r t  del  i n e a t i n g  t h e s e  populat ions o r  s tocks ,  i n  t h a t  same pub1 i c a t i o n ,  
showed only f i v e  s tocks  (Figure 6 ) .  The s i x  s tock  boundaries were 
de l inea t ed  wi th in  t h a t  s t a t i s t i c a l  a r eas  and subsareas .  I t  was noted t h a t  
Stock IV was a c t u a l l y  t h e  southern por t ion  of t h e  Lower Cook I n l e t  king 
c rab  populat ion and not an e n t i r e  s tock  (ADF&G 1965). These s tock  
boundaries remained unchanged f o r  9 yea r s  (Figure 7a) .  I t  was not  u n t i l  
four  yea r s  a f t e r  t h e i r  i n i t i a l  d e l i n e a t i o n  i n  1965 t h a t  t h e  s tock  concept 
was def ined  i n  w r i t i n g ;  "The c rabs  in  each of t h e s e  s tocks  a r e  t o  be 
considered a s  groups, which gene ra l ly  do not in te rmingle  with those  from 
o t h e r  s tocks ,  and not  a s  d i s c r e t e  b io logica l  popula t ions . .  . " (Jackson and 
Manthey 1969). In August 1973 with t h e  use of a new s t a t i s t i c a l  c h a r t ,  two 
s tock  l i n e  changes were necessary s i n c e  s t o c k  l i n e s  always followed 
s t a t i s t i c a l  subarea boundaries (with t h e  except ion of t h e  r e g i s t r a t i o n  a rea  
boundary between Kodiak and Cook I n l e t  management a r e a s ) .  With t h e  
conso l ida t ion  of 23 nearshore s t a t i s t i c a l  subareas i n t o  s i x  along t h e  south 
s i d e  of t h e  Alaska Peninsula ,  t h e  l i n e  sepa ra t ing  Stocks IV and V was moved 
northward (F igure  7b ) .  Also t h e  s tock  l i n e  sepa ra t ing  Stocks I 1  and 111 
changed with t h e  s t a t i s t i c a l  l i n e  change between 257-82 and 257-83 (Figure 
7b) .  In January 1977 S t a t i s t i c a l  Areas 291-62 and 291-72 were incorporated 
i n t o  Stock I11 because of t h e  numerous t a g  r ecove r i e s  made t h e r e ,  i n  deeper  
water ,  from l ega l  c rabs  tagged shal lower on t h e  annual c r ab  populat ion 
surveys in  t h e  mid 1970's (Figure 7c ) .  In add i t i on  t h e  previous Stock IV's 
a r ea  was c u t  i n  ha l f  by a l i n e  between 262-85 and 272-90, thereby  c r e a t i n g  
Stock VII (Figure 7 c ) .  Since 1965 t h e  s tock  boundaries have remained 
cons tan t  between Stocks I and 11, I and V ,  I and VI, and V and VI. The 



number of  s tocks  and t h e i r  boundaries have remained t h e  same s i n c e  January 
1977. 

A l i s t i n g ,  by s tock ,  of  a l l  s t a t i s t i c a l  a r e a s  and subareas f o r  each 
s t a t i s t i c a l  c h a r t  (Figure 1-5) i s  given in  Blau 1988. I t  i s  important t o  
note  t h a t  l o c a t i o n  o r  s i z e  of  a s t a t i s t i c a l  subarea may have changed from 
c h a r t  t o  c h a r t  even though t h e  number remained t h e  same, e .g . ,  291 and i t s  
subareas and 258-60 (F igures  1 and 2) and 257-82 and 257-83 (F igures  3 t o  
5 ) ,  e t c .  Due t o  t h e  d i f f e r e n t  conf igura t ion  of  s t a t i s t i c a l  subareas  on t h e  
f i r s t  two s t a t i s t i c a l  c h a r t s  (Figures  1 and 2) compared with t h e  l a t t e r  
c h a r t s  (F igures  3 and 4 ) ,  t h e  boundaries between Stocks I ,  11, and I11 were 
de l inea t ed  s l i g h t l y  d i f f e r e n t l y  between t h e s e  s e t s  of c h a r t s .  The s tock  
boundaries f o r  t h e  l a t t e r  two c h a r t s  a r e  shown in  Figure 7a. 

In t h i s  r e p o r t ,  c r abs  with o ld  and very o ld  exoskeletons were combined i n t o  
t h e  same ca tegory ,  anexuviants .  Weight and numbers of  king c rab  harvested 
were r epo r t ed  on f i s h  t i c k e t s  which included t h e  landing d a t e  and 
s t a t i s t i c a l  suba rea ( s )  f i shed .  ADF&Gfs commercial ca tch  sampling program 
f o r  king c rabs  recorded t h e  fol lowing information f o r  each c r a b  sampled: 
carapace l eng th  t o  t h e  nea re s t  mi l l ime te r ,  exoske le ta l  age (new, o ld  o r  
very-old s h e l l ) ,  d a t e  and s t a t i s t i c a l  a r ea  and subarea where t h e  c r a b  was 
caught .  Commercial king c rab  ca tches  were summed by s t a t i s t i c a l  subareas 
i n t o  s tocks  by f i s h i n g  season i n  accordance with t h e  s t a t i s t i c a l  c h a r t  i n  
use dur ing  each season. A t a b l e  showing t h e  s t a t i s t i c a l  a r e a s  and subareas 
use dur ing  t h e s e  seasons can be found i n  Blau 1988. Crabs' carapace l eng ths  
were combined i n t o  2-mm s i z e  groups ranging from 129-130 mm t o  221-222 mm. 
Total number of c r abs  sampled by 2-mm s i z e  groups, by s tock ,  f o r  t h e  
1960/61 through 1968/69 f i s h i n g  seasons were taken d i r e c t l y  from t h e  
appendix t a b l e s  i n  Jackson and Manthey 1969. From t h e s e  same t a b l e s ,  
numbers of  exuviants  and anexuviants  by 2-mm s i z e  groups were c a l c u l a t e d  by 
t ak ing  t h e  percentages provided f o r  each of t h e s e  c a t e g o r i e s  and 
mul t ip ly ing  them by t h e  t o t a l  number of  c r ab  sampled in  each s tock  summary. 
For t h e  1969/70 through 1982/83 seasons,  ca tch  samples were summed by 
s t a t i s t i c a l  subareas i n t o  s tocks  and by f i s h i n g  season i n  accordance with 
t h e  l a t e s t  s tock  d e f i n i t i o n  (Figure 7c,  and Blau 1988). 

Af t e r  ca tch  samples were summed by 2-mm s i z e  groups by s tock  and f i s h i n g  
season i n t o  exuviants ,  anexuviants ,  and t o t a l  c r ab  sampled, t h e  est imated 
number of  c r a b s  harvested f o r  each 2-mm ca tegory  was then c a l c u l a t e d .  
F i r s t ,  t h e  t o t a l  number of c r abs  harvested by s tock  f o r  each f i s h i n g  season 
were taken from t h e  commercial ca tch  summary. The number of  c r abs  harvested 
by s tock  equaled 100 percent  of t h e  "est imated" t o t a l  number of c r abs  
harves ted .  Then t h e  percentage of c r abs  in  each 2-mm ca tch  sampl ing s i z e  
group in t h e  exuviant ,  anexuviant,  and t o t a l  c r abs  sampled c a t e g o r i e s  were 
c a l c u l a t e d .  Mult iplying t h e  t o t a l  number of c r abs  harvested by t h e  
percentages of c r abs  in  each 2-mm s i z e  ca tegory  (rounded t o  t h e  fou r th  
decimal p lace)  y i e lded  e s t ima te s  of t h e  number of  c r abs  harvested in  each 
s i z e  and s h e l l  age ca tegory .  

A carapace length  versus weight r e l a t i o n s h i p  was determined by doing a 
s t a t i s t i c a l  a n a l y s i s  of  carapace length-weight observa t ions  from 218 Kodiak 
male king c rabs ,  t o  provide t h e  es t imated  weight of c r ags  a t  each 1-mm 
carapace l eng th .  This  d a t a  s e t  cons i s t ed  of  106 l e g a l  and 112 sublegal  male 
c r abs  measured and weighed on September 25 and October 25, 1963, 



respectively from Chiniak Bay (G.C. Powell, unpublished data ADF&G, Kodiak, 
Alaska). The average weight of the 2-mm carapace length catch sampling s ize 
group was then multiplied by the estimated number of exuviants, 
anexuvi ants,  and total  crabs harvested in each respective s ize group. 
Estimated weights of commercial crabs harvested in each of these groups was 
then summed by stock, and the stocks summed into fishing season(s) 
total  ( s )  . 
During f ive  f i shi ng seasons (1960/61, 1961/62, 1962/63, 1964/65, and 
1967/68) one or more stocks had commercial harvest b u t  no commercial catch 
samples collected from them. No estimates of weight or s ize structure of 
crabs captured from those stocks can be calculated. For season summaries 
( a l l  stocks combined) the numbers of crabs harvested were combined from a l l  
stocks as were the catch sampling length frequencies from stocks tha t  were 
sampled t o  yield estimates of the s ize and shell-age of crabs harvested for  
that  season. Similarly in b o t h  the 1977/78 and 1981/82 second seasons, one 
or more stocks had no commercial catch samples. In these cases the s ize 
s t ructure of crabs harvested in the second season was assumed t o  have the 
same respective s ize structure by stock of those crabs taken in the f i r s t  
season based on catch sampling resu l t s ,  except tha t  only crabs greater than 
or equal t o  the second seasons minimum size l imit  were used. 

There are a number of l imitations t o  the data in the way they were 
collected or the method of summarization. Fishermen were on the honor 
system to  report t he i r  catch by the correct s t a t i s t i c a l  subarea(s) from 
which i t  came. Some fishermen have misreported or f a l s i f i ed  the actual 
areas of the i r  king crab catch on t he i r  f ish t icke ts .  From tag recoveries 
and dockside interviews with ADF&G personnel, some of the incorrect catch 
information has been corrected on the final f ish t icke ts  (Powell and Gray, 
unpubl. manus.). The weight of the crabs harvested i s  believed t o  be f a i r l y  
accurate since that  was the basis for  payment t o  fishermen. Conversely, the 
number of crabs harvested was oftentimes n o t  accurately reported by 
fishermen or processors or l i s t ed  on f ish t icke ts .  In these cases ADF&G 
estimated numbers of crabs from known average weight-number relationships 
for various areas as derived from in-season catch sampling. Crabs which 
died prior t o  a sale  between fishermen and processors were termed deadloss. 
Deadloss was uncommonly recorded prior to  the 1974/75 season, hence the 
number and weight of crabs harvested prior to  1974/75 was higher than 
reported. Commercial catch and catch sampling data was not separated b u t  
combined as a unit for  Stocks IV, V ,  VI, and VII. Both  s t a t i s t i c a l  subareas 
and stock 1 i nes changed during the 1960-82 period, hence commerci a1 catch, 
catch sampling, and resulting estimates of harvest by stock are not 
d i rec t ly  comparable through time. 

Average weights of crabs harvested vary by s t a t i s t i c a l  subarea within a 
stock and fishing season. Catch sampling was not always conducted in 
proportion t o  the commerci a1 catch by s t a t i s t i c a l  subarea, hence combining 
a l l  the commercial catch and catch samples may produce estimates of s ize 
structure which do not accurately re f lec t  tha t  of the stock as a whole. 
Incorrect shell -aging by catch samplers also was a problem, as assessed 
from king crabs tagged on the 1974-80 Kodiak annual crab surveys and 
recovered 1-6 months l a t e r  in the commercial f ishery. Under t h i s  s i tuat ion,  
the biologists tagging the crabs were assumed to  have aged the crabs 
correctly,  since the crabs' exoskeletons were more easi ly  distinguished in 



t h e  summer, e s p e c i a l l y  new-shel l  c rabs which have r e c e n t l y  mol ted.  A lso  t h e  
tagger  was g e n e r a l l y  more exper ienced i n  s h e l l  -ag ing  than  t h e  ca t ch  
sampl e r .  

RESULTS AND DISCUSSION 

From 1960-85 approx imate ly  74 m i l l  i o n  r e d  k i n g  crabs weigh ing 281,570 
tonnes (621 m i l  1 i o n  1 b )  have been recorded as be ing  commerc ia l ly  harvested 
from t h e  Kodiak R e g i s t r a t i o n  Area (Table 4 ) .  The percentages o f  t h e  t o t a l  
numbers and weights ,  r e s p e c t i v e l y ,  o f  k i n g  crabs harves ted  by s tock  s i nce  
1960 are:  Stock 11 39% (38%), Stock I 1 1  31% (29%), Stock I 22% (25%), and 
Stocks I V  - V I I  8% (8%) (Table 5) .  The t o t a l  commercial ha rves t  o f  k i n g  
crabs f rom B r i s t o l  Bay ( R e g i s t r a t i o n  Area T) was t h e  o n l y  area t h a t  
exceeded t h a t  o f  Kodiak's k i n g  c rab  ha rves t  s i nce  1960. From 1960-69 Kodiak 
averaged t h e  h i g h e s t  k i n g  c rab  ca t ch  i n  A laska (B lau 1985a). 

There a re  approx imate ly  30,000 square n a u t i c a l  m i l e s  o f  ocean su r f ace  area 
i n  R e g i s t r a t i o n  Area K (Table 5 and F igu re  5 ) .  Percent  area by s tock  
(F igure  7c) i s  as f o l l o w s :  Stock I - 39%, Stocks I V - V I I  - 28%, Stock 11- 
17%, and Stock I 1 1  - 16% (Table 5 ) .  Stocks I and I V - V I I  have l a r g e  areas 
t h a t  would p robab ly  be c l a s s i f i e d  as commerc ia l ly  unproduc t i ve  o r  o f  low 
importance. It has been es t imated  t h a t  about 50% o f  t h e  Kodiak area cou ld  
be c l a s s i f i e d  as commerc ia l ly  impor tan t  (G.C. Powel 1 unpubl . manus.). Based 
on commercial ha rves t  p e r  square n a u t i c a l  m i l e ,  Stock I 1  f o l l o w e d  by Stock 
I 1 1  have been t h e  two most p roduc t i ve  s tocks  (Table 5 ) .  

Commercial k i n g  c r a b  ha rves t s  f rom Stocks I V - V I I  s i nce  1960 have been t h e  
l e a s t  o f  any s tock  i n  Area K. These s tocks  a l s o  appear t o  encompass t h e  
l e a s t  p r o d u c t i v e  area i n  terms o f  ca t ch  on a square m i l e  b a s i s  (Table 5) .  
Examinat ion o f  i n d i v i d u a l  catches f rom Stocks I V - V I I  r e v e a l s  t h a t  
approx imate ly  60% o f  t h e  ca tch  f rom these s tocks  f rom 1960-82 came f rom 
Stock V ( i n d i v i d u a l  ca t ch  da ta  f o r  Stocks I V - V I I  i s  n o t  g i v e n  i n  t h i s  
r e p o r t ) .  The area i n  Stock V i s  r e l a t i v e l y  smal l  (F i gu re  7) and when 
compared w i t h  i t s  h i s t o r i c  ca t ch  o f  k i n g  c rab  i t  has comparable 
p r o d u c t i v i t y ,  on a p e r  square m i l e  bas is ,  t o  t h a t  o f  Stock 1-111. I t ' s  
es t imated  t h a t  t h e  number o f  ca t ch  samples c o l l e c t e d  f rom Stock V have been 
a t  l e a s t  60% o f  those c o l l e c t e d  f rom Stocks I V - V I I .  

Average we igh t  o f  k i n g  c rab  harves ted  i n  Kodiak s i nce  1960 has been 3.8 kg  
(7.8 I b )  (Tables 4 and 5) .  Stock I has had t h e  heav ies t  average crab, 4.3 
kg  (9.4 1 b )  and those which v a r i e d  most f rom t h e  h i s t o r i c  Kodiak average 
we igh t  (Table 5) .  O f  t h e  445 l e g a l  k i n g  crabs which were tagged, molted, 
and recovered, around t h e  Kodiak Arch ipe lago  f rom 1974-81; t h  se f rom Stock P I d i s p l a y e d  a h i g h e r  average growth r a t e  than any o t h e r  s t o c k  . T h i s  i s  one 
reason why crabs f rom Stock I weigh more on t h e  average than  those f rom t h e  
o t h e r  s tocks .  

ADF&G Kodiak o f f i c e  computer p r i n t o u t  DFG59 e n t i t l e d ,  "Measurement Bias,  
Growth and P r o b a b i l i t y  o f  M o l t i n g  Tables f o r  K ing  Crab," r u n  da te  
3/ 19/83. 



The ha rves t  p a t t e r n  of king c rabs  by season (F igure  8 )  has been c l o s e l y  
mirrored by t h e  harves t  from each s tock  each season (Figure 9 )  (Blau 
1985b). For example, when t o t a l  season ha rves t s  a r e  high o r  low, t h e  
ha rves t  by each s tock  r e f l e c t s  t h i s  t r end .  General ly  t h e  ha rves t  by s tock  
each season i s  propor t iona l  t o  i t s  h i s t o r i c  ranking.  Peak season ha rves t s  
occurred dur ing  t h e  1961/62 through 1967/68 seasons (Table 4 ,  Figures  8 and 
9 ) .  Kodiak's record  king c rab  ca tch  of 42,833 tonnes (94.4 mi l l i on  I b )  
occurred dur ing  t h e  1965/66 season. The harves t  dropped 88% t o  4,940 tonnes 
(10.9 m i l l i o n  I b )  by t h e  1971/72 season (Table 4 and Figure 8 ) .  This  
decl i ne  was t h e  l a r g e s t  d e c l i n e ,  o r  populat ion "c ra sh , "  i n  t h e  h i s t o r y  of  
Kodiak's king c rab  f i s h e r y .  Since 1971/72, t h e r e  have been t h r e e  seasons i n  
which t h e  ha rves t  peaked near  10,886 tonnes (24 mi l l i on  Ib )  t h e s e  were t h e  
1974/75, 1975/76, and 1981/82 seasons (Table 4 and Figure 8 ) .  The 1981/82 
season was t h e  h ighes t  harves t  i n  14 yea r s  followed i n  1982/83 by t h e  
lowest  ha rves t  i n  24 yea r s  (Tables 1 and 4 ) .  The 1983/84 season never 
opened, a f i r s t  s i n c e  t h e  Kodiak f i s h e r y  began 33 yea r s  before.  The 1981/82 
t o  1983/84 period i s  considered Kodiak's second populat ion c ra sh .  Stocks 
have s i n c e  remained depressed and t h e  f i s h e r y  was c losed  through t h e  
1985/86 season. The 1985 annual Kodiak c rab  populat ion survey revea led  t h e  
lowest  l e v e l  of sublegal  c r ab  in  14 yea r s ;  t h e r e f o r e ,  t h e  l e g a l  popula t ion ,  
a s  a r e s u l t  o f  na tura l  m o r t a l i t y ,  was fo recas t ed  t o  d e c l i n e  f o r  a t  l e a s t  
t h e  next  4 yea r s .  Without s u b s t a n t i a l  i nc reases  i n  recru i tment  f o r  sublegal  
king c rab  in  t h e  Kodiak a rea  in  t h e  near  f u t u r e ,  t h e  reproduct ive  power of 
t h e  popula t ion  t o  gene ra t e  f u t u r e  gene ra t ions  of c r abs ,  may d e c l i n e  t o  such 
l e v e l s  t h a t  mu l t ip l e  genera t ions  of c r abs  may be necessary before  recovery 
occurs  (Schmidt and Blau 1986).  

I r r e g u l a r  recru i tment  of Kodiak red king c r a b  seems t o  be t h e  norm a s  
opposed t o  a cycl i c  o r  well behaved s tock- recru i tment  type  of recru i tment  
p a t t e r n  (Blau 1986). As mentioned previous ly ,  t h e  p a t t e r n  of  ha rves t  by 
s tock  has gene ra l ly  r e f l e c t e d  p ropor t iona l ly  t h e  harves t  from t h e  whole 
Kodiak Reg i s t r a t i on  Area (Table 4,  Figures  8 and 9 ) .  Synchronous 
r ec ru i tmen t  p a t t e r n s  may be a regionwide phenomenon a s  evidenced by t h e  
o f f s p r i n g  from t h e  1970 and 1971 parent  yea r s  which produced record survey 
abundance ( s i n c e  1969) of king c rab  in  t h e  1977 surveys conducted in  t h e  
Cook I n l e t ,  Kodiak, Alaska Peninsula ,  Dutch Harbor, and Br i s to l  Bay 
Reg i s t r a t i on  Areas (Blau 1985a). The s t r e n g t h  of both t h e s e  yea r  c l a s s e s  
was a l s o  r e spons ib l e  f o r  t h e  combined Alaskan king c rab  ha rves t  record 
which occurred i n  t h e  1980/81 season.  Environmental f a c t o r s  which cont ro l  
surv iva l  and recru i tment  of small king c rab  a r e  poorly understood (Blau 
1985a; Blau 1986).  E f fec t s  of s tock  abundance, s i z e  s t r u c t u r e  and sex 
r a t i o s  on recru i tment  a r e  a l s o  not well understood f o r  c r abs .  

Resul t s  of 23 y e a r s  of commercial king c rab  ca tch  sampling (1960/61 through 
1982/83 seasons)  i n  t h e  Kodiak Regis t ra t ion  Area a r e  summed by 2-mm s i z e  
groups, she l l - age ,  s tock  and f i s h i n g  season in  Blau 1988. A t o t a l  of 
160,570 c rabs  were measured and she l l -aged  by t h e  ADF&G commercial ca tch  
sampling s t a f f  during t h i s  per iod with 31% of c r abs  sampled coming from 
Stock 11, 30% from Stock 111, 27% from Stock I ,  and 12% from Stock IV-VII 
(Table 6 ) .  I f  t h e  goal of commercial catch sampling was t o  sample in  
propor t ion  t o  t h e  commercial harves t  by s tock ,  then in  t h e  23 seasons 
f i s h e d ,  Stock I was oversampled 15%, Stock I 1  undersampled 23%, Stock 111 
oversampl ed 3%, and Stocks IV-VII oversampl ed by 50% (Tab1 e s  5 and 6 ) .  



The number o f  crabs sampled i n  one season ranged from 391 (1962/63) t o  
15,412 (1963/64) w i t h  the  23-year average o f  6,981 crab measured per  season 
(Table 6) .  No catch samples were taken i n  stocks 9% o f  t h e  t ime du r ing  
e i t h e r  t h e  f i r s t  o r  second seasons (12 ou t  of 128 p o s s i b i l i t i e s )  (Table 6 ) .  

Qua1 i t y  o f  commercial catch sampl i n g  can abe examined i n  th ree  important  
areas : (1) t h e  accuracy o f  carapace 1 ength measurements, (2 )  she1 1 -aging 
accuracy, and (3) t he  percentage o f  harvest  occu r r i ng  du r ing  the  a d u l t  
m o l t i n g  season when growth cou ld  occur.  The accuracy o f  measurements and 
s h e l l  -aging has been assessed from 2,575 recovered tagged k i n g  crabs 
(Tables 7 and 8) .  F i f t y  percent o f  these crabs had the  same carapace l e n g t h  
measurements when tagged and recovered, whereas 42% had l e n g t h  d i f f e rences  
o f  +2 mm and 1% +3 mm (Table 7).  The o v e r a l l  standard e r r o r  o f  these 
measurements was 0.88 mm which i s  w i t h i n  t h e  +1.0 mm p r e c i s i o n  o f  t he  
Vern ie r  c a l i p e r s  used. Therefore, t he  catch sampling l e n g t h  meaurement da ta  
appears t o  be accurate w i t h i n  +1 mm. The study o f  she l l - ag ing  d i f f e rences  
show t h a t  4% o f  t he  new-shel l ,  11% o f  t he  o l d - s h e l l ,  and 69% o f  t he  very 
old-she1 1 crabs were i d e n t i f i e d  as having d i f f e r e n t  exoske le ta l  ages when 
recovered than when tagged w i t h  an o v e r a l l  e r r o r  o f  9% (Tab1 e 8 ) .  M o l t i n g  
o f  these crabs d i d  n o t  occur between the  t ime o f  t h e i r  tagg ing  i n  summer 
and t h e i r  subsequent recovery i n  t h e  commercial f i s h e r y  1-6 months l a t e r .  
New-shell crabs are more d i f f i c u l t  t o  d i s t i n g u i s h  from o l d - s h e l l  crabs when 
recovered i n  t h e  f i s h e r y ,  compared t o  when they were tagged, as t h e i r  
exoskeletons became progress ive ly  darker  w i t h  age and more scratched. 
She l l -ag ing  e r r o r s  o f  k i ng  crabs occurs i n  t h e  ca tch  sampling da ta  and the  
reader i s  caut ioned t o  bear t h i s  f a c t  i n  mind when i n t e r p r e t i n g  t h e  s h e l l -  
aging i n fo rma t ion  presented, i .e., Table 9 and i n  Blau 1988. Add i t i ona l  
da ta  from Kodiak k i n g  crab tagging s tud ies  conducted i n  t h e  19501s, 1960fs, 
1981, and 1982 would c o n t r i b u t e  t o  a longer  term summary o f  t he  accuracy o f  
measurement and she l l - ag ing  e r ro rs .  

Growth i n  crabs'  exoskeletons r e s u l t s  on l y  a f t e r  mo l t ing .  Female k i n g  crab 
must mo l t  before mating whereas males can mate e i t h e r  as exuviants o r  
anexuviants. For a l l  bu t  t h e  smal le r  a d u l t  k i n g  crab, t he  m a j o r i t y  o f  
mating occurred i n  March-May (Powel 1 and Davi s 1969; Powel 1 e t  a1 . 1973). 
For t h e  1960/61 through 1968/69 seasons, t h e  harves t ing  o f  k i n g  crab 
occurred du r ing  a l l  o r  a p o r t i o n  o f  t h i s  mating pe r iod  (Table 9) w i t h  
March, Ap r i  1, and May accounting f o r  8.9%, 1.8%, and 0.9% respec t i ve l y ,  o r  
11.6% combined, o f  t he  t o t a l  poundage harvested (ADF&G 1970). Some o f  t h e  
crabs harvested du r ing  t h i s  t ime had molted. This  may have increased t h e  
average l e n g t h  frequency f o r  those f i s h i n g  sesons. The number and l e n g t h  
f requencies o f  crabs sampled du r ing  the  m o l t i n g  months cou ld  be compared t o  
those taken i n  the  remainder o f  each o f  t h e  f i s h i n g  seasons. I f  these 
comparisons were done from the  a v a i l a b l e  ca tch  sampling da ta  a b e t t e r  
est imate o f  t he  degree o f  b ias  due t o  in-season growth cou ld  be made. 

Commercia ca tch  sampling was the  method u t i l i z e d  t o  est imate the  s i z e  and 
s h e l l  -age composit ion o f  the  commercial harvest  by season. Based on crab 
composit ion from catch sampling, t he  lowest  and h ighes t  harvest  o f  r e c r u i t s  
was 5% and 71% du r ing  the  1960/61 and 1971/72 seasons, r e s p e c t i v e l y  (Table 
9 ) .  For p o s t r e c r u i t s ,  95% and 29% were t h e  h ighes t  and lowest  percentages 
o f  t h e  number o f  c rab  harvested s ince 1960, again i n  t he  1960/61 and 
1971/72 seasons (Table 9) .  The h ighest  average percent  harvest  o f  
p o s t r e c r u i t s  occurred i n  the  1960's when harvests and average weights were 



h i g h  (Tables 4  and 9 ) .  Wi th  t h e  advent o f  second seasons, s t a r t i n g  i n  
1974/75, t h e  l a r g e r  minimum s i z e  increased t h e  p o s t r e c r u i t  ha rves t  f o r  each 
r e s p e c t i v e  season (Table 9 ) .  

An a n a l y s i s  by B. A lan  Johnson, ADF&G b i o m e t r i c i a n ,  o f  t h e  we igh t  - l e n g t h  
r e l a t i o n s h i p  o f  Kodiak male k i n g  c rab  y i e l d e d  t h e  f o l l o w i n g  formula:  

where Wt(g) = weight  i n  grams and L = carapace l e n g t h  i n  m i l l i m e t e r s  
(F igu re  10) .  Th i s  fo rmu la  was a p p l i e d  t o  carapace l eng ths  and when combined 
w i t h  t h e  es t imated  number of crabs harvested i n  each 2-mm s i z e  group 
y i e l d e d  es t imates  o f  t h e  weight  o f  c rab  harves ted  by s i ze ,  she l l -age ,  
s tock ,  and season (Blau 1988). 

Comparing t h e  es t imated  we igh t  o f  k i n g  c rab  harvested versus we igh ts  f rom 
f i s h  t i c k e t s  f o r  each t o t a l  season r e v e a l s  t h a t  t h e  es t imated  we igh ts  were 
g r e a t e r  t han  t h e  f i s h  t i c k e t  va lues  i n  14 o f  23 f i s h i n g  seasons (Table 10).  
Percent  e r r o r s  between t h e  two s e t s  o f  season end va lues  ranged f rom 0.1% 
(1981/82) t o  18.6% (1962/63) w i t h  18 o f  23 years  hav ing  l e s s  than  5% e r r o r  
(Table 10).  One reason t h a t  t h e  percend e r r o r  i s  n o t i c e a b l y  h i g h e r  d u r i n g  
t h e  1962/63 season may be due t o  t h e  l a c k  o f  ca tch  sampl ing i n  a l l  s tocks  
except  Stock 111; Stock 111's average weight  o f  c rab  i s  about 15% l e s s  than  
those o f  any o t h e r  s tock  (Table 4 ) .  Est imated season t o t a l  we igh ts  averaged 
144,000 kg (317,000 I b )  l e s s  than  those f o r  t h e  f i s h  t i c k e t  t o t a l s  f o r  23 
seasons (Table 10) .  

Est imated k i n g  c rab  ha rves t  weights  generated (Table 10 and B lau  1988) 
appear t o  be f a i r l y  reasonable and u s e f u l  f o r  approx imat ing ha rves t  weights  
by s i z e .  It i s  n o t  p o s s i b l e  t o  p r e c i s e l y  eva lua te  t h e i r  degree o f  accuracy 
s i n c e  t h e  number o f  crabs harvested, f rom f i s h  t i c k e t s ,  i s  o n l y  an es t ima te  
i n  i t s e l f  and n o t  a  p r e c i s e  count .  Hence, t h e  number o f  crabs harves ted  as 
r e p o r t e d  on f i s h  t i c k e t s  i s  a  v a r i a b l e  o f  which t h e  degree o f  accuracy may 
change y e a r l y .  T h i s  f a c t  may e x p l a i n  i n  p a r t  why t h e  es t imated  weights  
generated a re  bo th  h i g h e r  and l owe r  than those generated f rom f i s h  t i c k e t s  
(Table 10). Other  reasons why t h e  es t imated  k i n g  c rab  ha rves t  weights  may 
d i f f e r  f rom those  o f  t h e  f i s h  t i c k e t s  a re  t h a t  t h e  w e i g h t - l e n g t h  fo rmu la  
may n o t  be r e f l e c t i v e  o f  t h e  d i f f e r e n t  average c rab  we igh ts  found th rough 
d i f f e r e n t  t imes  o f  t h e  yea r  and t h a t  i t  may n o t  d u p l i c a t e  t h e  va r i ous  mixes 
o f  s h e l l - a g e  types  th rough t ime.  

Weight ing ca t ch  samples w i t h  ca t ch  i n  a  p r o p o r t i o n a l  manner us ing  u n i t s  
sma l l e r  t han  s tocks  and re-examin ing k i n g  c rab  d e f i n i t i o n s  a re  two areas o f  
research  which i f  pursued cou ld  improve t h e  accuracy o f  da ta  i n  t h i s  
r e p o r t .  But  due t o  t h e  a d d i t i o n a l  t ime  r e q u i r e d  t o  improve t h e  methodology 
i n  t hese  areas, t h e  d e c i s i o n  was made t o  combine a l l  commercial k i n g  c rab  
catches w i t h  t h e  s ize-age s t r u c t u r e s  f rom ca t ch  sampling, by s t o c k  and 
season. Th i s  method may under o r  overes t imate  t h e  s i z e  s t r u c t u r e  and 
es t imated  we igh t  o f  crabs i f  t h e  crabs a re  n o t  o f  un i f o rm  s i z e  throughout  
t h e  s tock .  Average weight  and s i z e  o f  crabs can va ry  cons ide rab l y  between 
s t a t i s t i c a l  subareas w i t h i n  t h e  same s t o c k  d u r i n g  t h e  same season, as much 
as 0.9-1.4 kg (2 -3  l b ) ;  t h i s  i s  e s p e c i a l l y  t r u e  i n  Stock I, and g e n e r a l l y  
bays have sma l l e r  c rab  than ad jacen t  ocean areas (Ka iser  and Nippes 1979 



and 1980; Nippes e t  a l .  1981, 1982, and 1983). The s i ze  var ia t ion of crabs 
harvested within a stock i s  fu r ther  complicated by the  f a c t  t ha t  catch 
sampling by s t a t i s t i c a l  subarea was not always taken in proportion t o  the  
commercial catch in t ha t  subarea (Kaiser and Nippes 1979 and 1980; Nippes 
e t  a l .  1981, 1982, and 1983). I f  the  s i ze  frequency data from catch 
sampling were combined with the  weight of crabs harvested by s t a t i s t i c a l  
subarea, o r  co l lec t ions  of subareas whose crabs' have s imilar  size-weight 
s t ruc tures ,  then more accurate estimates of s i z e  frequencies, shel l -ages ,  
and weights could be made compared t o  those given in Bl au 1988. 

The king crab stocks, as defined fo r  Kodiak, have been useful f o r  the  
purpose of summarizing commercial catch and catch sampling data  from large 
geographical areas.  I t ' s  recognized t ha t  these stocks may not be d i s c r e t e  
biological un i t s ,  s ince  the  extent of in ter-s tock larval  d r i f t  o r  long-term 
migrations of these  crabs are  unknown. Currently, ADF&G i s re-eval uating 
and updating h i s to r ica l  migration information from tagging. Results of t h i s  
study, and other possible future  Kodiak king crab research in to  the  
pat terns  of recruitment, analyses of oceanographic currents ,  and 
biochemical genetic s tudies  may a1 t e r  stock concepts and boundaries which 
in turn may improve the  qual i ty  of the  data and i t ' s  analysis  compared t o  
t ha t  presented herein. 

Catch sampling has been useful in documenting the  s i ze s  and exoskeletal 
ages of king crabs harvested in the  Kodiak Registration Area. The catch 
sampling and harvest data presented in t h i s  report  and in Blau 1988 
provides and ea s i l y  accessible data base fo r  future  analyses such as 
s tudies  of instantaneous natural mortal i ty.  
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COSTS OF MANAGING F ISHERIES RESOURCES 

Alaska 

Total Cost t o  t h e  S t a t e  of Alaska 

The t o t a l  c o s t  o f  managing commercial f i s h e r i e s  i n  A laska  f o r  FY-87 was 
c a l c u l a t e d  by adding toge the r  t h e  es t imated  po r t ions  of t h e  budgets of ADF&G 
and s e v e r a l  o t h e r  s t a t e  d e p a r t m e n t s  which a r e  a s s o c i a t e d  w i t h  f i s h e r i e s  
management (Tab1 e  19) . Because many d i  vi  s i  ons and departments have mu1 t i  pl e  
f u n c t i o n s ,  i t  was d i f f i c u l t  t o  s e p a r a t e  c o s t s  a s s o c i a t e d  with management of  
f i s h e r i e s  a lone .  Best e s t ima te s  of t h e  c o s t s  a s soc i a t ed  with f i s h e r i e s  were 
determined through d i s c u s s i o n s  wi th  knowledgeable s t a f f  i n  each department  
(Table 20) .  In each case  t h e  f i g u r e s  l i s t e d  in Table 19 r ep re sen t  100% of t h e  
r e s p e c t i v e  budgets ,  except  f o r  ADF&G (percentages  t o  be d i scussed  in  d e t a i l  
below), Of f i ce  of  In t e rna t iona l  Trade (10%) and Fish and Wild1 i f e  P ro t ec t ion  
(65%) . 
As might  be e x p e c t e d ,  t h e  g r e a t e s t  gene ra l  fund e x p e n d i t u r e s  on f i s h e r i e s  
management a r e  a s s o c i a t e d  w i t h  A D F & G  ( $ 3 4 . 2  m i l l i o n ) ,  f o l l o w e d  by t h e  
Department of Publ ic  Sa fe ty  ($7.5 m i l l i o n ) ,  and t h e  Department of Commerce and 
Economic Development ( $ 2 . 1  m i l l i o n ) .  The est imated t o t a l  expendi tures  f o r  a l l  
depar tments  i n  FY-87 was $45.2 mi l l  ion from genera l  funds  o r  $64.3 mi l l  ion 
from a l l  funding  sou rces  combined. When expend i tu re s  on Sea Grant and t h e  
Marine Advisory Program of t h e  Univers i ty  of Alaska a r e  added, t h e  t o t a l s  come 
t o  $46.3 mi 11 ion (genera l  funds)  and $67.0 mi 11 ion (a1 1 funds ) .  As a bas i s  
f o r  comparison, approximately 1.6% of t h e  t o t a l  $2.145 b i l l  ion in  a n t i c i p a t e d  
( r e s t r i c t e d )  general  fund expendi tures  by t h e  s t a t e  of Alaska f o r  FY-87 went 
toward f i s h e r i e s  management a c t i v i t i e s  by ADF&G. The es t imated  general  fund 
expendi tures  on f i s h e r i e s  management of a l l  departments i n  FY-87 was 2.1% of 
t h e  s t a t e  t o t a l  o r  2 . 2 % ,  when Sea  G r a n t  and Mar ine  A d v i s o r y  Programs 
expendi tures  of Table 19 a r e  included. 

Alaska Department of Fish and Game 

Overview. Expenditures  on f i s h e r i e s  management by t h e  A1 aska Department of  
Fish and Game were determined by summing t h e  approximate expendi ture  from each 
d i v i s i o n  which was a s s o c i a t e d  wi th  f i s h e r i e s .  The e s t i m a t e d  g e n e r a l  fund 
appropr i a t ions  expended on f i s h e r i e s  management c o s t  f o r  each d i v i s i o n  f o r  FY- 
87  i s  l i s t e d  i n  T a b l e  21 ( a l s o  s e e  T a b l e  1 9 ) .  In  some c a s e s  t h i s  was 
d i f f i c u l t  t o  do accu ra t e ly ,  because some d i v i s i o n s  perform both f i s h e r i e s  and 
game func t ions .  

T o t a l  g e n e r a l  f u n d  e x p e n d i t u r e s  by A D F & G  on f i s h e r i e s  management were 
e s t i m a t e d  f o r  FY-76 th rough  FY-87 (Tab le  22, F i g u r e  1 3 )  u s ing  h i s t o r i c a l  
b u d g e t  d a t a  and  t h e  same p e r c e n t a g e s  used  i n  T a b l e  21 .  Gene ra l  fund  
expend i tu re s  were $11.8 m i l l i o n  in  FY-76, peaked a t  $43.0 m i l l i o n  in  FY-85, 
and dec l ined  t o  $34.2 mi l l i on  i n  FY-87. When t h e s e  expenditures  a r e  ad jus ted  
f o r  i n f l a t i o n  using t h e  Anchorage consumer p r i c e  index, i t  can be shown t h a t  
t h e  FY-87 funding l eve l  i s  below t h e  FY-81 l eve l  (Table 23, Figure 13 ) .  While 
ac tua l  funding of f i s h e r i e s  a c t i v i t i e s  by ADF&G has increased  2 . 9  t imes from 



Table 1. Ca tch  o f  red kina c rabs  from Registration Area K ,  Kodiak, Alaska, 
1950-59. 1 

Fis h i n  g Average Weight 
Year No. Crab Tonnes pounds2 ka 1b 

TOTALS 4,404,354 19,637.1 43,291,992 4.5 9.8 

' source of data: A D F & G  1954 and Simon e t  al. 1961. 

'weights f o r  1950-52 th rough  1959/60 season exclude catches from Shelikof 
S t r a i t  and t h e  southwest  portion of Kodiak Island. 

30nly t h e  weight of t h e  c rab  was given f o r  1950. The number of c rab  was 
estimated by using t h e  average  weight of c rab  from the  1951/52 season and 
dividing i t  in to  t h e  total weight from t h e  1950 season.  



Table 2. Summary of operat ional  plans f o r  sampling red king crabs  from commercial ca t ches ,  1960-83, 
Regist,ration Area K ,  Kodiak, Alaska. 

Written 
Fishing Operational King Crab Desired Sample Proposed Data 
Seasons Plan Manager Size &, Goals Analyses 

1. 1960161 N o Simon (1960161) From 1960-April 1.965 sample s i z e s  were 
through La1 1 (1961162 not  l imi ted  and ranged from 30 - 800 
1968169 through 1965166). crabs.  From May 1965 - April 1967, - - 

Morris (1966/67 sample s i z e  was s e t  a t  100, t h e r e a f t e r  
through 1967168). reduced t o  50 crabs per sample 

Jackson (1968169). (Jackson & Manthey 1969). 

2.  1969170 
through 
1971172 

I 
2 

rn 
I 

Yes 

Yes 

Yes 

Jackson (1969170 50 crabslsample. Two o r  more samples Submit f o r  
1970171). from s i n g l e  de l ivery .  Ten samples1 key-punching and 
Gwartney (1971172). month in Stocks 1-111. Stocks IV-VI and computer 

sampled when possi bl e .  ana lys i s  a t  end 
o f  each f i s h i n g  
year .  

Gwartney 

Gwartney 

30 crabs/sample/statistical area  with Monthly summa- 
a goal of 10 sampleslmonth in each r i e s  with 
stock. No more than t h r e e  samples commercial 
per s t a t i s t i c a l  arealmonth. landings weight- 

ed by samples t o  
determine propor- 
t i o n  of r e c r u i t s  
and pos t r ec ru i t s .  

30-50 crabslsample. Samples taken Final ana lys i s  
only from vesse ls  f i s h i n g  only one t o  be done a t  
s t a t i s t i c a l  subarea. Maximum 200 seasons end by 
crabsleach s t a t i s t i c a l  subarealyear  Gwartney. 
in Southern D i s t r i c t .  The maximum 
200 crabslmonth f o r  each s t a t i s t i c a l  
subarea in  the  Northern and Shelikof 
d i s t r i c t s .  

- continued - 



Table 2 .  ( p .  2 of 2 )  

Written 
Fishing Operational King Crab Desi red Sampl e Proposed Data 
Seasons Plan Manager Size & Goals Analysis 

5. 1974175 N o Kaiser 50 crabs/sample/statistical subarea. - - 
6. 1975176 Yes Kaiser 

throuah 
1976177 

I 

< 7. 1977178 Yes Kaiser 
through 
1978179 

50 crabs/sample/statistical subarea; 
25 crabs from each of two different  
buckets. Total number of crabs to be 
sampled during the ent i re  season was 
specified by stock or substock, i . e . ,  
7,300 and 7,050 crabs to  be sampled 
during 1975176 and 1976/77 seasons, 
respectively. 

After season, the 
number and per- 
centage of recrui t  
and postrecruits 
and then average 
weight will be 
summarized b y  
s t a t i s t i c a l  sub- 
area and stock. 

50 crabs/sample/statistical subarea; None mentioned in 
25 crabs from each of two different operational plans. 
buckets. No l imit  on number of sam- Board reports sum- 
ples to be taken. marized catch, sam- 

pling by stock, and 
f i r s t  and second 
seasons. Percent 
new-she1 1 ,  old-she1 1 ,  
recrui t  and post- 
recrui ts  graphed. 

8. 1979180 No Kaiser (1979180) 50 crabs/samp1e/statistical subarea. Same as #7 above. 
through Nippes (1980181 No l imit  on number of samples t o  be 
1982183 through 1982183) taken. 



Table 3. Summary of s t a t i s t i c a l  c h a r t s  used f o r  recording commercial catches of red king crabs ,  1955-83, in 
Regis t ra t ion  Area K ,  Kodiak, Alaska. 

S t a t i s t i c a l  No. Crab No. S t a t -  
Chart Seasons i s t i c a l  Comments 

Dates of Use Used Subareas 

Fig. 1 - 
Jan. 1955- 6 108 F i r s t  Kodiak s t a t i s t i c a l  c h a r t  used. In May 1961 nearshore 
May 1960 s t a t i s t i c a l  a reas  were developed pr imar i ly  f o r  repor t ing  catches 

of f i n f i s h .  Shelikof S t r a i t  s t a t i s t i c a l  a reas  were included f o r  
king crab catches.  Westernmost port ion of t h e  Kodiak Regis t ra t -  
ion Area not shown on c h a r t  but includes S t a t i s t i c a l  Areas 262 
(subareas 92-96) and 272 (subareas 60-80). 

Fig 2.  - 
June 1961- 

I, May 1963 
CO 
I 

Fig 3. - 
June 1963- 
Dec. 1964 

Compared t o  the  f i r s t  c h a r t ,  t he  second c h a r t ' s  s t a t i s t i c a l  a reas  
were nearly a l l  renumbered and many were reshaped. Extensive 
offshore areas  were added f o r  the  expanding king crab f i she ry .  
Chignik area  within Kodiak r e g i s t r a t i o n  area not shown on t h i s  
c h a r t  included 262-85, and 272 (subareas 60, 64, 70, 72, 80, 90, 
92 and 96). Note 291 subareas reversed numerically from north t o  
south in Shelikof S t r a i t  compared with the  previous cha r t .  

This cha r t  re ta ined  most of t h e  nearshore numbering system of the  
previous c h a r t ,  but offshore areas  were renumbered and redrawn. 
Offshore s t a t i s t i c a l  a reas  were drawn along increments of 50 
fathom depth contours and were divided when the  area  they included 
became too la rge .  This s t a t i s t i c a l  cha r t  included most of the  red 
king crab hab i t a t  i n  the  Kodiak area  f o r  the  f i r s t  time. An ex t r a  
258-96 ( t h e  outer  one) was mislabeled by mistake. On the  
following c h a r t  i t  was c o r r e c t l y  labeled 258-94. Catch was 
recorded in 252-79, an area ou t s ide  t h i s  cha r t .  This area was 
de l inea ted  on the  following c h a r t .  

(continued) 
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Table 4. ( p .  5 o f  5 )  

M i  nimum Stock I  Stock I  I Stock I I I  Stocks IV-V I I  Season To ta l  s  
F i s h i n q  S i ze  . l b  l b  l b  l b  p 
seasons ~ i m i  t s '  No. (kg )  No. (kg)  NO. (kg)  No. ( k g )  No. (kg)  

f * -k CLOSED SEASON * * ~r -dr * 
* .A t CLOSED SEASON * JC * j, j; 

* JC * CLOSED SEASON -k * * * * 

TOTALS 16,545,030 155,459,598 28,643,327 235,921,364 22,893,207 178,841,812 5,999,133 50,532,553 74,080,697 620,755,327 
(70,515,371 ) (107,012,258) (81 ,I 21,378) (22,921,208) (281,570,215) 

1 
Commercial f i s h i n g  r e g u l a t i o n s  have been pub1 i shed  each year by ADF&C s i nce  1960. There in  a re  con ta ined  t h e  minimum s i z e  1 im i  t s  f o r  r ed  
k i n g  crabs i n  t h e  Kodiak R e g i s t r a t i o n  Area f o r  each season, as shown above. These s i zes  conve r t  t o  t h e  m e t r i c  system as f o l l ows :  
6 1/2" = 165.1 mm; 7 1/2" = 183.4 mm; and 8" = 196.0 mm. 

Notes: Boundaries f o r  one o r  more s tocks  ( I  I-V and VI I )  have changed s l i g h t l y  th rough t ime  b u t  remained t h e  same d u r i n g  t h e  f o l l o w i n g  
per iods:  1960/61 th rough 1968/69, 1969/70 th rough 1970/71, 1971/72 th rough 1972/73, 1973/74 th rough 1974/75 and 1975/76 th rough 1982/83. 
Commercial k i n g  c rab  ca t ch  data, by stock, has been summarized us i ng  t h e  s tock  d e f i n i t i o n s  d u r i n g  these  respec t i ve  per iods.  ADF&C f i s h  
t i c k e t s  compose t h e  bas i c  source o f  t h i s  t a b l e ' s  data.  Boundaries f o r  Stocks I  and VI have remained constant ,  hence data f o r  these stocks 
have been comparable, r espec t i ve l y ,  th rough t ime. K ing  c rab  deadloss i s  i n c l uded  i n  t h e  above ha rves t  data s i nce  t h e  1974/75 season. P r i o r  
t o  t h i s  t ime deadloss was i n c o n s i s t e n t l y  recorded, t h e r e f o r e  t h e  ha rves t  f rom prev ious  years  i s  g rea te r  than  i nd i ca ted .  Deadloss du r i ng  t h e  
peak ha rves t  years was es t imated  t o  be 5-10% o f  t h e  ha r ves t  which i s  n o t  inc luded  above (Lechner, pers.  comm.). P r i o r  t o  1971/72 season 
small  catches f rom t h e  K i l okak  Rocks t o  Cape Kuml i k area were n o t  inc luded  i n  t h e  t o t a l  s  f o r  Stocks IV-VI I .  Harvest  t o t a l  s  inc luded  brown 
and b l u e  k i n g  crab, which were n o t  i d e n t i f i e d  by species on f i s h  t i c k e t s ,  b u t  were es t imated  t o  seldom exceed 18,144 kg (40,000 l b )  i n  any 
season (pers.  comm. C. Powell  1984). I n  1982/83 t h e  ca t ch  o f  brown k i ngs  was 11,290 kg (24,891 1 b )  and summed separate ly ;  t h e i r  t o t a l s  a re  
excluded above f o r  t h a t  season. Table da te  1/20/88. 



Table 5. Summary o f  commercial c a t c h  s t a t i s t i c s  f o r  r e d  k i n g  crabs by stock, f o r  26 seasons (1960/61 th rough 1985/86) i n  R e g i s t r a t i o n  Area K, 
Kodiak, Alaska. 

Number K ing  
S t a t i s t i c a l  Square B Crab Harvested W t .  o f  K i ng  Crab Harvested Average Harvest/Season Avg. Crab W t .  

Subareas Nau t i ca l  Kodi a k 6 Tonne3 
Tonne3 

Stock (F i gu re  5) M i l e s  Area No. x 10 B x 10 l b  x lo6 96 x 10 l b  x lo6 % ( kg  l b  

I l l  17 4,760 16.0 22.9 31 .O 81 .I 178.9 28.8 3.1 6.9 28.9 3.5 7.8 

I V  - VI I 4 2 8,306 27.9 6.0 8.1 22.9 50.5 8.1 0.9 1.9 7.9 3.8 8.4 

TOTALS 134 29,770 100.0 74.0 100.0 281.5 620.8 100.0 10.8 23.9 100.0 3.8 8.4 
I 
IU 
cn 
I 



Table 6. Number of male red  k ing  crabs sampled by stock and seasonltotals, from commercial 
catches, 1960-86, i n  Reg is t ra t ion  Area K, Kodiak, A1 aska. 

Season 
F ish ing Year Stock 1 Stock I  I Stock I I  I Stocks IV -V I  I  Tota ls  

0 
0 
0 
0 

798 
3,002 
1,101 

247 
1,556 
2,021 
2,372 

595 
779 
71 1 

F i r s t  Season 5,125 
Second Season 496 
Tota 1 rn 

1975/76 F i r s t  Season 3,022 1,922 2,421 
Second Season 546 5 0 
Tota l  T;mS rn 

1976/77 F i  r s t  Season 2,415 1,993 1,703 947 7,058 
Second Season % 245 137 195 
Tota l  T=J r;Snr 1,142 

1977/78 F i r s t  Season 1,968 1,733 1,344 63 6 
* 

5,681 
Second Season 582 50 71 0 7 03 
Tota l  rn 'T;T85 r;Cn 636 w 

1978/79 F i  r s t  Season 1,602 1 ,059 3,764 
Second Season 328 151 203 
Tota l  1,-93O 1,2rn 3,967 

1979/80 F i r s t  Season 1,237 387 2,765 51 9 4,908 
Second Season 298 1 00 502 36 936 
Tota l  T= -GV 3,267 - E n  

1980/81 F i  r s t  Season 3,495 1,621 5,675 1,893 12,684 
Second Season 102 150 250 
Tota l  7;lzS s;8zs 2,143 

1981/82 F i r s t  Season 2,081 1,884 2,530 91 8 7,413 
Second Season 2 83 0 0 0 2 83 
Tota l  rn rn rn 978 7,696 

1982/83 F i  r s t  Season 2,418 695 885 1 ,047 5,045 
Second Season 462 202 49 50 763 
Total  rn -397 -TI6 1,-O97 -5;8iTB 

* * * C L O S E D  S E A S O N  * * *  
* * *  C L O S E D  S E A S O N  * * J, 
* * *  C L O S E D  S E A S O N  * i;.k * 

GRAND TOTALS 43,111 49,982 48,182 19,295 160,570 

PERCENTAGE OF TOTAL 2 78 31% 3 0% 1 296 100% 

I Commercial ca tch  sampling data f o r  1960/61 through 1968/69 seasons from Jackson and Manthey 1969. 
The remainder o f  t h e  data from ed i ted  and cor rec ted commercial ca tch  sampling data f i l e s  as o f  
March 1986 crab research and data processing o f f i ces ,  ADF&C, Kodiak. 



Tab le  7. Comparison o f  carapace l e n g t h  measurements from male r e d  k i n g  crabs tagged on 1974-80 annual 
Kodiak c r a b  surveys and t h e i r  subsequent in-season recovery one t o  s i x  months l a t e r  i n  t h e  

1 
commerci a1 f i s h e r y .  

Re1 ease Measurement D i f f e r e n c e s :  Recovery Minus Release Length (mm) 

Carapace Standard 
Length(mm) -3 -2 -1 0 +I +2 +3 Recover ies D e v i a t i o n  

T o t a l  15 64 401 1,283 692 103 17 2,575 0.88 

1 
Data f rom ADF&C Kodiak o f f i c e  computer p r i n t o u t  DFG 58 r u n  d a t e  05/06/80. Both  r e l e a s e  and recovery  

measurements made by ADF&C personnel .  Less t h a n  1% o f  t h e  c rab  had measurement d i f f e r e n c e s  g r e a t e r  

t h a n  53 mm, t h e r e f o r e  these  were exc luded f rom t h i s  da ta  se t .  



Table 8. Comparison o f  she l l - ag i ng  between male red  k i n g  crabs tagged on 1974-80 a ~ n u a l  Kodiak c rab  surveys and t h e i r  
subsequent i n-season recovery 1-6 months 1 a t e r  i n  t h e  commercial f i s h e r y .  

Re1 ease 
Carapace New-She1 1 Re1 eases (n=1,498) 01 d-She1 1 Re1 eases (n=1,007) Very Old-She1 1 Re1 . (n=70) 

Length 3c* Recovered As ** Percent  * Recovered As ** Percent  ** Recovered As * Percent  
(mm) New Old  V.Old E r r o r  New Old  V.Old E r r o r  New Old  V.Old E r r o r  Recoveries 

TOTALS 1,439 55 4 4 99 895 13 11 2 4 6 2 2 69 2,575 

I ~ a t a  f rom ADF&C Kodiak o f f i c e  computer p r i n t o u t  DFC 58 run  da te  5/6/80. Both re lease  and recovery s h e l l  -ag ing done by 
ADF&C personnel.  Usua l l y  t h e  ADF&G person tagg ing  and r e l e a s i n g  t h e  c rab  d i d  n o t  recover  t h e  same crab. 

NOTE: Overa l l  percen t  e r r o r  = 9% ( i . e .  219 o u t  o f  2,575 crabs recovered were she l l -aged  d i f f e r e n t l y  when recovered 
compared t o  when they  were re leased) .  



Table 9. Commercial ca t ch  and ca tch  composi t ion o f  red  k i n g  crabs by season 1960-82, R e g i s t r a t i o n  Area 
K, Kodiak, Alaska. 

F i sh i ng  Season 

Year Opened Closed 
1 

1960/61 J u l y  1 June 30 
1961/62 J u l y  I June 30 
1962/63 J u l y  1 June 30 
1963/64 J u l y  1 June 30 
1964/65 J u l y  1 June 30 
1965/66 J u l y  1 A p r i l  30 
1966/67 J u l y  1 A p r i l  30 
1967/68 J u l y  1 A p r i l  30 
1968/69 June 15 March 31 
1969/70 Aug. 15 Jan. 15 
1970/71 Aug. 15 Jan. 15 
1971/72 Aug. 15 Oct. 29 
1972/73 Aug. 15 Oct. 13 
1973/74 Aug. 15 Oct. 25 

1974/75 Aug. 15 Sept. 21 
Oct. 15 Jan. 15 
To ta l  

1975/76 Aug. 15 Oct. 20 
Oct.  20 Dec. 1 
To ta l  

1976/77 Sept. 1 Oct. 16 
Dec. 1 Jan. 15 
Tota l  

1977/78 Sept. 15 Nov. 30 
Dec. 1 Jan. 15 
To ta l  

1978/79 Sept. 10 Nov. 30 
Dec. 1 Jan. 15 
To ta l  

1979/80 Sept. 10 Nov. 30 
Dec. 1 Jan. 15 
To ta l  

1980/81 Sept. 15 Nov. 30 
Dec. 1 Jan. 15 
To ta l  

1981/82 Sept. 15 Dec. 15 
Dec. 15 Jan. 15 
To ta l  

1982/83 Sept. 15 Dec. 10 
Dec. 10 Dec. 19 
To ta l  

M i  nimum 
Legal 
S i ze  

6-1 /2" 
6-1 /2" 
6-1/2" 
7" 
7" 
7" 
7" 
7" 
7" 
7" 
7" 
7" 
7 " 
7 " 

7 " 
8" 

Harvest  
tonne3 

x 10 l b  x lo6 

Number o f  Crab Pos t r ec ru i  t s  
Percent  o f  Harvest  Percent  

~ e c r u i  t s L  P o s t r e c r u i t s  New-she1 1  01 d - she l l  

5 95 49 5 1 
2 5 75 7 5 2 5 
2 2 78 3 8 6 2 
35 65 7 4 2 6 
4 8 5 2 7 4 2 6 
3 5 65 8 0 20 
2 9 71 69 31 
3 0 7 0 5 9 41 
60 40 54 4 6 
55 45 5 7 43 
4 4 5 6 4 2 5 8 
71 2 9 5 1 49 
46 54 3 9 6 1 
46 54 39 61 

5 3 47 5 6 44 
4 96 64 3 6 
FZ W 54 W 
4 4 5 6 40 60 
4 - 96 60 - 40 
36 64 4 6 54 

33 67 45 55 
1 99 67 3 3 
z 73- nr 58 
38 6 2 45 53 
1 99 57 43 
3.4 cx rn Ff 
4 8 5 2 55 45 

'season c l o s u r e  da te  i s  t h e  da te  t h e  l a s t  area was c losed  ( i .e .  i n  some years some areas were c losed  
be fo re  o the r s ) .  

 or t h i s  t ab l e ,  r e c r u i t s  a re  de f i ned  as newshel l  l e g a l  c rab  (153 mm o r  365 mm carapace l eng ths  f o r  t h e  
minimum w i d t h  s i z e  l i m i t s  o f  165.1 mm ( 6  1/2") and 177.8 mm T7") r espec t i ve l y .  

3 ~ a r m o t  Bay, Ch in iak  Bay and Kupreanof S t r a i t  d i d  n o t  open f o r  196 mm (8") crab. 

4 ~ g a n i k  Bay, Kupreanof S t r a i t ,  Marmot Bay, Ch in iak  Bay, Ugak Bay, South S i t k a l i d a k  S t r a i t ,  K i l i u d a  Bay 
and A l i t a k  Bay d i d  n o t  open f o r  183.4 mm (7&") crab. 



Table 10. Red k i n g  crabs commercial harves t  by stock and season (A), versus est imated harves t  from ca tch  sampling (B), Reg i s t ra t i on  
Area K, Kodiak, Alaska (weights i n  thousands). 

STOCK I 
tonnes l b  

STOCK I I 
tonnes l b  

STOCK I I I 
tonnes l b  

STOCKS I V - V I I  
tonnes l b  

TOTAL 
tonnes l b  

'% tKKUK 
TOTALS 
(B)f (A) F ish ing  Season 

1960/61 (A) 
(8 )  

1,134 2,500 
No Sampl i ng - - 

1,517 3,344 
No Sampl i ng - - . . 

D i f fe rence 

1961/62 (A) 
(8 )  

D i f f e rence  

2,078 4,581 
No Sampling - - 

1962/63 (A) 
(B) 

D i f f e rence  

4,652 10,258 
No Sampl i ng 

- - 
5,504 12,137 

No Sampl i ng - - 
1,914 4,221 
No Sampl i ng 

- - 

1963/64 (A) 
(B) 

D i f f e rence  

7,474 16,480 
No Sampling - - 

1964/65 (A) 
(B) 

D i f f e rence  

D i f f e rence  

i ~ j  
D i f fe rence 

1967/68 (A) 
(B) 

D i f f e rence  

1,995 4,399 
No Sampling - - 

1968/69 (A) 
(B) 

D i f f e rence  

1969/70 (A) 
(B) 

D i f f e rence  

1970/71 ( A )  

Di f f erence 
(B) 

1971/72 (A) 
(B 

D i f f e rence  

\ conci nuea 



Table 10. (p. 2  of 2) 

STOCK I  STOCK I I  STOCK I  I  I 
tonnes l b  tonnes l b  tonnes l b  

STOCKS IV-VI I  
tonnes l b  

TOTAL 
tonnes l b  

9 ERROR 
TOTALS 
(B)+(A)  F i sh i ng  Season 

1972/73 (A) 
( 6 )  

D i f f e rence  

1973/74 (A)  
( 6 )  

D i f f e r e n c e  

1974/75 (A)  
( 6 )  

D i f f e rence  

1975/76 (A) 
( 6 )  

D i f f e r e n c e  

1976/77 (A) 
( 6 )  

D i f f e r e n c e  

1977/78 (A) 
( 6 )  

D i f f e r e n c e  

1978/79 (A) 

D i f f e rence  
(6 )  

1979/80 (A) 
( 6 )  

D i f f e rence  

1980/81 (A) 
( 6 )  

Di f f erence 

1981/82 (A) 
( 6 )  

D i f f e r e n c e  

1982/83 (A) 
( 6 )  

Di f f erence 

' ~ a t a  f rom f i s h  t i c k e t s  (Tab le  4)  and es t imated  weights based on explanding commercial l e n g t h  f requency ca t ch  samples t o  t h e  number o f  
crab harves ted  and app ly ing  a  1  ength-wei g h t  f u n c t i o n  (61 au 1988). 
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F i g u r e  1. S t a t i s t i c a l  c h a r t  used t o  a s s i g n  commercial catches t o  geographic  areas, January 1955 - 
May 1961, R e g i s t r a t i o n  Area K, Kodiak, Alaska. (Note: The westernmost p o r t i o n  o f  t h e  
Kodiak R e g i s t r a t i o n  Area i s  n o t  shown on t h i s  char t . )  
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F igu re  2 .  S t a t i s t i c a l  c h a r t  used t o  ass ign  commercial catches t o  geographic areas, June 1961 - May 
1963, R e g i s t r a t i o n  Area K, Kodiak, Alaska. (Note: The westernmost p o r t i o n  o f  t h e  Kodiak 
R e g i s t r a t i o n  Area i s  n o t  shown on t h i s  cha r t . )  



F igu re  3. S t a t i s t i c a l  c h a r t  used t o  ass ign  commercial catches t o  geographic areas, June 
1963 - December 1964, R e g i s t r a t i o n  Area K, Kodiak, Alaska. 

-34- 



F igu re  4. S t a t i s t i c a l  c h a r t  used t o  ass ign  commercial catches t o  geographic areas, 
January 1965 - J u l y  1973, R e g i s t r a t i o n  Area K, Kodiak, Alaska. 





Figure 6. First chart delineating red king crab stocks around the Kodiak Archipelago 
based on crab movements from tag recoveries. 



F i g u r e  7. Red k i n g  c r a b  s t o c k  boundar ies as d e f i n e d  f o r  t h e  f o l l o w i n g  per iods :  a)  1965 - 
J u l y  1973; b )  August 1973 - December 1976; and c )  January 1977 t o  present ,  
R e g i s t r a t i o n  Area K, Kodiak, Alaska. Roman numerals a r e  s t o c k  numbers and 
darkened l i n e s  a r e  s t o c k  boundar ies.  
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F i g u r e  9. Commercial h a r v e s t  of r e d  k i n g  c r a b  by  i n d i v i d u a l  s t o c k  1960-85, R e g i s t r a t i o n  Area K, Kodiak,  Alaska.  



Live Weight ( k g )  

Figure 10. Length-weight relationship of male red king crab based on 
analysis o f  218 carapace length vs weight measurements of 
crab taken from Chiniak Bay i n  the fall of 1963. 
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